A microtiter plate assay for cytochrome c oxidase in permeabilized whole cells.
Defects of the mitochondrial respiratory chain often involve dysfunction of cytochrome c oxidase, the terminal component of this chain. We have developed a microassay, suitable for various cell types, which can be carried out in microwell plates. This assay has advantages over the traditional spectrophotometric method as only a small number of cells are used, without the need for mitochondrial fractionation. This makes the assay faster and use of the microtiter plate allows many samples to be screened simultaneously. We demonstrate that lowered levels of cytochrome c oxidase activity can be detected in patients' blood samples, avoiding the necessity for a more invasive tissue biopsy. This cytochrome c oxidase assay is also suitable for use as an intramitochondrial marker for monitoring the effect of mitochondrial translation inhibitors or effectors which modulate mitochondrial biogenesis and could be used for assessing the effect of mitochondrial DNA mutations.